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I  Introduction

Heavy water stable isotopes tend to more evaporate and less condense than
normal light water. This sensitivity to phase change is the essential cause of
spatio-temporal distribution of water vapor isotopes on the earth. Therefore,
there are many researches using these unique characteristics. Under this
background, Yoshimura et al. (2014) conducted Observation System Simulation
Experiments (OSSE) for 1 month using the isotope general circulation model and
the virtual satellite observations for water vapor isotopes, and they found the
potential of the water vapor isotopes to constrain atmospheric dynamics.
However, since OSSE is to evaluate the performance of virtual observation
system synthesized in a computer, there are some problems to be solved. One of
the examples is that, as time goes, the overall accuracy seemingly became worse.
In this study, I first extended the OSSE in Y14 to 3 months and OSSE
assimilating mocked TASI. Furthermore, forecast experiments using actual TASI
data are also conducted. I evaluated the ability for water vapor isotopes to
constrain atmospheric dynamics and the practical merit of water vapor

observation from satellite-onboard sensors.

O Method

* Numerical model : IsoGSM

In this study, I have used Isotope-incorporated Global Spectral Model (IsoGSM) as
a numerical model. IsoGSM was constructed by incorporating gaseous forms of
isotopic species (HDO and H2'80) into the Scripps Experimental Climate
Prediction Center (ECPC) Global Spectral Model (GSM) as prognostic variables by
Yoshimura et al (2008). In IsoGSM, water vapor advection, water condense of
water evaporation while convention and isotope fractionation are written in
detail.

- Data assimilation scheme : Local Ensemble Transform Kalman Filter (LETKF)

I have used Local Ensemble Transform Kalman Filter (LETKF) as a data
assimilation system. LETKF have characteristics which is better calculate

efficiency and lighter than ordinary data assimilation system.



- Calculation process

Calculation process is following. 1. Make 30 perturbed ensemble members, 2.
calculate first guesses, 3. data assimilation using LETKF, 4. make analysis
values(forecast values), 5. —make first guess by put analysis value as initial

value into IsoGSM, then these 2-5 processes is repeated.

IT Result and Discussion

In this study, I first conducted ideal experiments and actual data assimilation experiments. Ideal
experiments were conducted assimilating mocked observation data from TES, SCIAMACHY, GNIP,
and [ASI with the period from January 1 to April 1, 2006. I evaluated improvement and
deterioration by comparing assimilated experiments with non-assimilated experiment. From the
results of the ideal experiments, it was suggested that assimilating the water vapor isotope ratio
ensures the accuracy of analysis for at least 3 months and that the assimilation of IASI would have
more positive effect on improvement of analysis accuracy. Assimilation experiments using real
IASI observation data were conducted for the period from April 1st to April 30th when the
observation data is available. Then forecasting experiments after 1st May without any observation
data are conducted. Figure 1 shows the errors of these experiments with and without assimilating
IASI data. As shown in Fig. 1, during the data assimilation period, water vapor isotopic ratios are
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Fig.1 Global average of RMSD of
water vapor 1isotope ratio  of
play a large role to improve the skill of numerical simulation to observation value
(upper row), global mean of RMSD of
2 m of simulation for reanalysis data
(lower row).

performance infrared spectrometer like IASI may

weather forecast.

Reference
Yoshimura, K., M. Kanamitsu, D. Noone, and T. Oki (2008), Historical isotope simulation using
reanalysis atmospheric data, J. Geophys. Res.,113, D19108, doi:10.1029/2008JD010074.
Yoshimura, K., T.Miyoshi, andM. Kanamitsu (2014), Observation system simulation
experiments using water vapor isotope information, J. Geophys. Res. Atmos., 119,7842~-

7862, doi:10.1002/2014JD021662.



